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(57) ABSTRACT

A medical treatment apparatus includes a hand piece (1)
equipped with an ultrasound vibration generator and a
sonotrode (3) attached to the hand piece (1). An adaptation
sleeve (10) can be slid over the sonotrode (3) of the medical
treatment apparatus. The adaptation sleeve (10) can be
attached at the hand piece (1), wherein the adaptation sleeve
(10) 1s equipped with a connector (12, 13) for receving a
suction hose (14). A separator (15) 1s furnished between a
suction apparatus (A) and the suction hose (14).

23 Claims, 6 Drawing Sheets
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1
MEDICAL TREATMENT APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application includes the subject matter and
claims the priority of provisional Patent Application Ser. No.

60/397.,735 filed on Jul. 22, 2002 and entitled “Medical Treat-
ment Apparatus’.

FIELD OF THE APPLICATION

The invention relates generally to fume suction devices
used 1 conjunction with sonotrodes.

Many apparatuses are employed which use the advantages
of ultrasound technology, for example the piezoceramic prin-
ciple or the magneto-strictive principle, in connection with
the employment of such apparatus, for example for cutting
and for treatment of wounds. Here preferably the piezocer-
amic principle 1s employed since this piezo ceramic principle
generates much less heat as compared with the magnetostric-
tive principle.

DESCRIPTION OF RELATED ART

Bad smelling and damaging fume gases can be generated
in connection with the use of such apparatus, which can
interfere with the sight of the operator and can lead to an
endangerment of the health by the release of damaging aero-
sols, toxic gases and human viruses.

Fume suction devices are installed in most operating the-
aters. The fume suction devices suck out the field of operation
in the large area through a central ventilation device. Such
fume sucking devices are not as usetul today, so predomi-
nantly small apparatuses operated by an assistant are
employed. Here a so-called suction funnel 1s held by hand 1n
the neighborhood of the operating tool, such that vapors and
fume gases generated during the thermal tissue coagulation
and during electro-surgical cutting can be sucked off imme-
diately at the field of generation. In addition the aerosols
released during the bactericidal treatment of wounds are
sucked off with the aid of such apparatus.

It 1s a disadvantage of this method that the sucking appa-
ratus has to be held by an auxiliary person, wherein the
auxiliary person then 1s not available for other activities.

SUMMARY OF INVENTION

It 1s an object of the ivention to generate a medical treat-
ment apparatus in particular for the treatment of wounds,
which medical treatment apparatus does not exhibit the above
described disadvantage, however can be employed with the
same elfectiveness.

This object 1s accomplished by sliding an adaptation sleeve
over the sonotrode of the medical treatment apparatus and by
attaching the adaptation sleeve at the hand piece, wherein the
adaptation sleeve 1s furnished with a connector for receiving
a suction hose.

The feed region of a sonotrode 1s covered with a sleeve
screwed on the front region of the hand piece in a usual
ultrasound apparatus, 1n particular for the bactericidal treat-
ment or for the debridement of wounds. This sleeve can of
course also be plugged or can be connected by way of a
clamping cone or by a bayonet catch. After removal of the
sleeve then the adapter part 1s set onto the hand piece and
screwed on with a thread.
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2

This adapter part 1s furnished with a receiver part for a
suction hose, wherein the suction hose 1n turn 1s connected
with a separating and depositing device. A further hose leads
from this separating and depositing device to the suction
device. The apparatus “Atmo-Saie™” produced and distrib-
uted by the company Atmos has proven to be a particular
elfectively working suction apparatus. The filter installed 1n
this apparatus 1s tuned to such a fine degree that the smallest
components up to the size of viruses can be filtered out.

BRIEF DESCRIPTION OF THE DRAWINGS

The treatment apparatus according to the present invention
1s now to be illustrated by way of an embodiment shown in the
drawings.

FIG. 1 aside elevation view of a hand piece with an inserted
sonotrode;

FIG. 2 the hand piece with a screwed off sleeve;

FIG. 3 aseparate arrangement of hand piece and adaptation
part;

FIG. 4 a side elevation view of a hand piece with a screwed
on adaptation device;

FIG. 5 a complete set up of a suctioning device.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE INVENTION

The medical treatment apparatus as illustrated 1n FIG. 1
comprises a hand piece (1) with a connector (5) for the con-
nection line to the storage container for flushing liquid such as
rock salt solution and others and also medical healing agents
such as heparin, antibiotics and the like, wherein the flushing,
liquid and the medical healing agents are then fed to the tip of
the sonotrode through the flushing line (6) and the valve (7)
and through a channel within the sonotrode (3) equipped with
an ultrasound vibration generator operating from a frequency
region of from 5 kHz to 60 kHz and preferably from 135 kHz
to 30 kHz. The ultrasound energy i1s fed to the hand piece
through the electro-connection (4) 1n a conventional way.

The hand piece 1s further equipped with a sonotrode
receiver, wherein a sonotrode (3) 1s exchangeably screwed
into the sonotrode recerver. The attachment region of the
sonotrode 1s covered with a sleeve (2), wherein the sleeve can
be removed with an attachment thread. Preferably, the sleeve
(2) with 1ts attachment thread 1s screwed 1nto the inner cylin-
drical thread (8) of the hand piece (1). The adapter part can be
attached to the hand piece (1) by way of the attachment thread
(9) after the screwing oif and the removal of the sleeve (2).

This adapter part comprises a connection bush (9), with the
connection bush (9) transitioning 1nto the adaptation sleeve
(10). The receiver part (12) with the hose connection (13) 1s
disposed at this adaptation sleeve (10) and the suction tube
(11) 1s attached at the oppositely disposed end.

The suction hose (14) 1s mserted 1nto the hose connection
(13), with the hose (14) ending in the separator (15). This
separator (15) filters the large aerosol components out 1n a
first step. This can be liquids or also solid components. Such
separator (15) 1s primarily employed to care for the main filter
disposed 1n the suction apparatus (A). The separator (15) can
here be a conventional water trap or a HEPA-filter. Such a
suction apparatus (A) 1s for example offered and distributed
by the company Atmos under the Trademark AtmoSate™.,

The suction tube (11) attached at the adaptation sleeve (10)
can be produced out of a transparent plastic in order to
improve the view ability for the medical doctor onto the
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treatment field. The separator (15) 1s connected to the suction
apparatus (A) through the connection tube (16) and through
the connector (17).

APPENDIX

[1st of References Numerals

A suction apparatus:
1 hand piece

2 sleeve

3 sonotrode

4 electro-connection
5 connection for flushing liquid
6 flushing line

7 valve

8 thread

9 connection bush
10 adaptation sleeve
11 suction tube

12 receiver part

13 hose connection
14 hose

15 separator

16 connection hose

The mvention claimed 1s:

1. A medical treatment apparatus comprising

a hand piece (1);

an ultrasound generator,

clectrical connection means (4) attached to a rear end of the
hand piece (1) and connected to the ultrasound generator
and for feeding electrical energy to the ultrasound gen-
crator;

a connector (3) disposed near the rear end of the hand piece
(1) for connecting a line to a storage container for a
medical flushing liquid;

a sonotrode (3) having a tip and having a rear end attached
to the front end of the hand piece (1), and wherein the
ultrasound generator 1s connected to and drives the
sonotrode (3) with ultrasound;

a flushing line (6) having a rear end connected to the
connector for medical flushing liqud to the tip of the
sonotrode, wherein the tlushing line 1s aligned relative to
an axis ol symmetry of the hand piece;

a valve (7) disposed 1n the flushing line (6);

a channel disposed within the sonotrode (3) for feeding a
medical tflushing liquud to a front tip of the sonotrode (3)
and wherein the channel 1s connected to a front end of
the flushing line (6);

an iner cylindrical thread (8) disposed at a front end of the
hand piece (1);

an adaptation sleeve (10) supporting an outer attachment
thread on a rear end for attachment to the inner cylindri-
cal thread (8) of the front side of the hand piece (1),
wherein the adaptation sleeve (10) 1s slid over the
sonotrode (3) and attached to the hand piece (1);

a suction tube (11) slid over the sonotrode (3), surrounding,
a front end of the sonotrode (3) and attached to a front
end of the adaptation sleeve (10) for suctioning waste
medical flushing liquid;

a receiver part (12) disposed with a first end at and branch-
ing sideways from the adaptation sleeve (10) for feeding
the waste medical flushing liquid;

a hose connection (13) disposed with a first end at a second
end of the recerver part (12);

a suction hose (14), wherein a first end of the suction hose
(14) 1s mserted 1nto the hose connection (13);
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4

a separator (15), wherein a second end of the suction hose
(14) 1s mserted into the separator;

a suction apparatus (A);

a connector (17) disposed at the suction apparatus (A);

a connection tube (16), wherein the connection tube con-
nects the separator (15) and the connector (17) of the
suction apparatus (A).

2. The medical treatment apparatus according to claim 1

wherein a treatment face (18) of the sonotrode (3) 1s dis-
posed clearly outside of the front edge of the suction tube
(11).

3. The medical treatment apparatus according to claim 1
wherein the flushing line (6) serves for flushing healing
agents to the tip of the sonotrode, wherein the flushing line 1s
aligned relative to an axis of symmetry of the hand piece; and
the valve (7) disposed in the flushing line (6) near a front end
of the flushing line (6).

4. The medical treatment apparatus according to claim 1

wherein the apparatus 1s set for frequency region from 5
kHz to 60 kHz and preferably from 15 kHz to 30 kHz.

5. The medical treatment apparatus according to claim 1
for the treatment of septic wounds and/or debridement com-
prising the ultrasound generator, the hand piece and the
sonotrode attached to the hand piece wherein the ultrasound
generator operates according to the magneto strictive prin-
ciple.

6. The medical treatment apparatus according to claim 1,

wherein a suction tube out of opaque or transparent mate-

rial 1s plugged onto the front end of the adaptation sleeve
(10).

7. The medical treatment apparatus according to claim 1,
turther

comprising a main {ilter disposed in the suction apparatus

(A).

8. The medical treatment apparatus according to claim 1,
wherein

the separator (15) 1s a conventional water trap or a HEPA -

filter.

9. The medical treatment apparatus according to claim 1,
wherein

the ultrasound generator operates according to the piezo
ceramic principle and 1s set for frequency region of from

5 kHz to 60 kHz.

10. The medical treatment apparatus according to claim 1,
wherein

the ultrasound generator operates according to the mag-
neto-strictive principle 1s set for frequency region of

from 5 kHz to 60 kHz.
11. A medical treatment apparatus comprising a hand piece

(1)

an ultrasound generator disposed 1n the hand piece (1),

clectrical connection means (4) attached to a rear end of the
hand piece (1) and connected to the ultrasound generator
and for feeding electrical energy to the ultrasound gen-
crator;

a connector (3) disposed near the rear end of the hand piece
(1) for connecting a line to a storage container for a
flushing healing agent;

a sonotrode (3) having a tip and having a rear end attached
to the front end of the hand piece (1), and wherein the
ultrasound generator 1s connected to and drives the
sonotrode (3) with ultrasound;

a flushing line (6) having a rear end connected to the
connector for flushing healing agent to the tip of the
sonotrode, wherein the flushing line 1s aligned relative to
an axis of symmetry of the hand piece;
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a valve (7) disposed 1n the flushing line (6),

a channel disposed within the sonotrode (3) for feeding a
flushing healing agent to a front tip of the sonotrode (3)
and wherein a rear end of the channel 1s connected to a
front end of the flushing line (6);

an iner cylindrical thread (8) disposed at a front end of the
hand piece (1);

a connection bush (9) having an outer attachment thread on

a rear end for attachment to the 1nner cylindrical thread
(8) of the front side of the hand piece (1);

an adaptation sleeve (10), wherein a front end of the con-
nection bush (9) transitions 1nto a rear end of the adap-
tation sleeve (10); wherein the connection bush (9) and
the adaptation sleeve (10) are slid over the sonotrode (3)
and attached to the hand piece (1);

a suction tube (11) slid over the sonotrode (3), surrounding
a front end of the sonotrode (3) and attached to a front
end of the adaptation sleeve (10) for suctioning dis-
charge flushing healing agent;

a receiver part (12) disposed with a first end at and branch-
ing sideways from the adaptation sleeve (10) for dis-
charging the discharge flushing healing agent;

a hose connection (13) disposed with a first end at a second
end of the recerver part (12);

a suction hose (14) attached with a first end to a second end
of the hose connection (13) of the adaptation sleeve (10).

12. The medical treatment apparatus according to claim 11
for the treatment of septic wounds and/or debridement com-
prising the ultrasound generator, the hand piece and the
sonotrode attached at the hand piece, wherein the ultrasound
generator operates according to the piezo ceramic principle.

13. The medical treatment apparatus according to claim 11

wherein a separator (15) 1s furnished between a suction
apparatus (A) and the suction hose (14).

14. The medical treatment apparatus according to claim 11

wherein the suction tube (11) out of an opaque or a trans-
parent material 1s plugged onto the front end of the
adaptation sleeve (10).

15. The medical treatment apparatus according to claim 11,
wherein the flushing line (6) runs along an outside of the
handle (1) and changes over to an axial position relative to the
handle (1) at the front end of the handle (1) toward the
sonotrode (3) and wherein an end of the flushing line (6)
toward the sonotrode connects to the channel.

16. The medical treatment apparatus according to claim 11
wherein a separator (15) 1s furnished between a suction appa-
ratus (A) and the suction hose (14) and wherein the waste
medical flushing liquid 1s guided outside of and separate from
the hand piece (1).

17. The medical treatment apparatus according to claim 11,
wherein a treatment surface (18) of the sonotrode (3) 1s dis-

posed clearly outside of the front edge of the suction tube

(11).

18. The medical treatment apparatus according to claim 11,
wherein the apparatus 1s set for frequency region of from 5
kHz to 60 kHz and preferably from 15 kHz to 30 kHz.

19. A medical treatment apparatus kit comprising,

a hand piece (1);

an ultrasound generator disposed 1n the hand piece (1),

clectrical connection means (4) attached to a rear end of the
hand piece (1) and connected to the ultrasound generator
and for feeding electrical energy to the ultrasound gen-
erator;

a connector (5) disposed near the rear end of the hand piece
(1) for connecting a line to a storage container for a
medical flushing liquid;

a sonotrode (3) having a tip and having a rear end attached
to the front end of the hand piece (1), and wherein the
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ultrasound generator i1s connected to and drives the
sonotrode (3) with ultrasound;

a flushing line (6) having a rear end connected to the
connector for flushing healing agents to the tip of the
sonotrode, wherein the flushing line 1s aligned relative to
an axis ol symmetry of the hand piece;

a valve (7) disposed in the flushing line (6),

a channel disposed within the sonotrode (3) for feeding a
medical flushing liquid to a front tip of the sonotrode (3)
and wherein the channel 1s connected to a front end of
the flushing line (6);

an inner cylindrical thread (8) disposed at a front end of the
hand piece (1);

wherein the hand piece (1), the ultrasound generator, the
electrical connection means (4), the connector (5), the
flushing line (6), the valve (7), the inner cylindrical
thread (8), the sonotrode (3), and the channel form a base
part of a kat;

a connection bush (9) having an outer attachment thread on
a rear end for attachment to the inner cylindrical thread
(8) of the front side of the hand piece (1);

an adaptation sleeve (10), wherein a front end of the con-
nection bush (9) transitions 1nto a rear end of the adap-
tation sleeve (10); wherein the connection bush (9) and
the adaptation sleeve (10) are slid over the sonotrode (3)
and attached to the hand piece (1);

a suction tube (11) slid over the sonotrode (3), surrounding,
a front end of the sonotrode (3) and attached to a front
end of the adaptation sleeve (10) for suctioning waste
medical flushing liquid;

a receiver part (12) disposed with a first end at and branch-
ing side ways from the adaptation sleeve (10) for feeding
the waste medical flushing liquid;

a hose connection (13) disposed with a first end at a second
end of the receiver part (12);

a suction hose (14) attached with a first end to a second end
of the hose connection (13) of the adaptation sleeve (10);

wherein the connection bush (9), the adaptation sleeve
(10), the suction tube (11), the recetver part (12), the

hose connection (13), and the suction hose (14) form a

first attachment of the kat;

a sleeve (2) having an outer attachment thread on a rear end

for attachment to the inner cylindrical thread (8) at the

front side of the hand piece (1), wherein the sleeve (2) 1S
slid over the sonotrode (3) and attached to the hand piece
(1);

wherein the sleeve (2) forms a second attachment of the kat.

20. The medical treatment apparatus kit according to claim

19

wherein a separator (15) 1s furnished between a suction
apparatus (A) and the suction hose (14).
21. The medical treatment apparatus kit according to claim

19

wherein the suction tube (11) made out of an opaque or
transparent material 1s plugged onto the front end of the
adaptation sleeve (10).

22. The medical treatment apparatus kit according to claim

19

wherein the apparatus 1s set for frequency region of from 5
kHz to 60 kHz and preferably from 15 kHz to 30 kHz.
23. The medical treatment apparatus kit according to claim

19

wherein a treatment surface (18) of the sonotrode (3) 1s
disposed clearly outside the front edge of the suction
tube (11), wherein the receiver part (12), the hose con-
nection (13), and the suction hose (14) are generally
disposed at a distance from the hand piece (1).
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